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Griswold) Ch. 14, 409-436 (Elsevier, 2015 recombinant plasmid and generated lentiviral supernatant as described above in overexpression vector construction section. 9 0
Fibroblast HPF or dH1 in early passage (with 50% confluence) were transduced overnight on plate in fibroblast medium 9 1 and recovered for one day after removal of virus. Subsequent drug selection by blasticidin (10 μ g/ml) required another 3 9 2 days. Selected human fibroblasts were passaged for two times to expand the cell number for further experiments or frozen 9 3 in liquid nitrogen. 9 4 9 5 hiSC reprogramming and enrichment by FACS 9 6
Sertoli-like cell reprogramming was carried out in flask. In brief, human fibroblast cells carrying AMH reporter were seeded 9 7 1 day prior to overnight transduction with lentivirus NR5A1, GATA4, DMRT1, SOX9 and WT1 (for 5F-hiSCs) or NR5A1 9 8
and GATA4 (for 2F-hiSCs), recovered for 24 hours, following by drug selection with geneticin (1 mg/ml) for 5 days. After 9 9 drug selection, transduced cells were cultured in hiSCs medium, maintained for the indicated reprogramming duration, and 0 0 2 1 harvested for FACS by digestion with TrypLE Express (Invitrogen). The single cell suspension for FACS was prepared with 0 1 MACS medium (10% FBS in PBS with 0.0125 mM EDTA) and filtrated through a BD cell sorter. ~2.5 × 10 5 cells were collected by FACS and total RNA was extracted by TRIZOL (Invitrogen). The quality and integrity of 1 9 the purified RNAs was checked by Agilent 2100 bioanalyzer. Qualified RNA from the following samples was used for RNA 2 0
Sequencing analysis: (1) HPF or dH1 carrying AMH:EGFP reporter, transduced with empty virus p2k7 and followed the 2 1 same reprogramming procedure as described above. (2) Day10 hiSCs generated with 5 factors (5F-hiSCs) or generated from 2 2 2 factors (2F-hiSCs). (3) Human primary adult Sertoli cells (aSCs) cultured in vitro in DMEMF12 medium + 10% FBS. 2 3
Sequencing libraries preparation and sequencing operations were carried out by ANNOROAD, a company providing RNA 2 4 sequencing service, complied with the whole set of processes from Illumina. 2 5 2 6
RNA-seq data processing. 2 7
All RNA-seq data were mapped to human genome build hg19 (UCSC) by TopHat (version 2.1.1), reads from PCR 2 8 duplicates were dropped. The gene expression level was calculated by Cufflinks (version 2.2.1) using the protein coding 2 9
genes GTF file extracted from Ensembl database (Homo_sapiens.GRCh37.75.gtf). Read counts were obtained using HTSeq 3 0 (version 0.9.1). Differentially expressed genes (DEGs) were analyzed using R package DESeq2 and selected using p-value 3 1 < 0.01 as a threshold. Heat map was plotted using heatmap.2 function of R, and gene expressions were scaled to FPKM or 3 2 Z-scores. We used R function cor to do sample correlation clustering and K-means clustering was performed using Cluster 3 3 3.0 package (K = 3, Spearman Correlation, Complete-linkage) and clustered heat maps were produced by TreeView. 3 4 3 5
Immunofluorescence of cultured cells 3 6
Dissociated cells from FACS enrichment were collected onto a slide by Cytospin (800 r.p.m. for 5 min) or replated onto a 3 7
6-well plate. After that, cells were washed 1 time with PBS, fixed in 4% paraformaldehyde for 10 minutes and treated with 3 8 2.5% Triton X-100 for 15 minutes. For antibodies staining, slides were first blocked in 2.5% donkey serum for 1 hour, then 3 9 incubated overnight in 4°C with primary antibody (1:200 for KRT18, 1:100 for NuMA, 1:200 for CX43, 1:100 for VASA, 4 0 all rabbit-derived, Abcam; 1:50 for DAZL, mouse-derived, Bio-Rad; 1:100 for NR5A1, GATA4, WT1, SOX9, DMRT1, all 4 1 rabbit-derived, Proteintech). Slides were then washed five times (each 3 minutes) with PBST (0.1% Tween-20/PBS), 4 2 followed by anti-rabbit secondary antibodies (anti-rabbit-555 or anti-rabbit-488, Invitrogen) incubating for 1 hour at room 4 3 temperature and washing for another 5 times. All sections were then mounted with Prolong Diamond Anti-Fade Mounting 4 4
Reagent (ThermoFisher) and cover slip. 4 5 4 6
Effect of 2F-hiSCs conditioned medium on Jurkat cell proliferation and IL-2 production 4 7 2 2 1 ml conditioned medium were collected from 3.5 × 10 4 of 2F-hiSCs or dH1-2K7 fibroblast (control) cultured at 50% 4 8 confluence 48 h after plating. For each assay, 2 × 10 4 human T lymphocytes (Jurkat E6-1 cells, gift from Professor Hai Qi, 4 9
Tsinghua University) were seeded in 1 well of 96-well plate with 120 μ l 1064 medium with 10% FBS, 0.1mM nonessential 5 0 amino acids, 1mM L-glutamine, 0.1mM-mercaptoethanol and added with indicated amount of conditioned medium from 5 1 either 2F-hiSCs or dH1-2K7 (as control). The Jurkat cells were then cultured in a 37°C incubator with 5% CO 2 for 3 days. 5 2
Metabolism of WST-1 was used to determine the proliferative ability of lymphocytes in each well according to 5 3 manufacturer's instructions (Beyotime, Co., Ltd.). Three hours prior to analysis, 12 μ l of WST-1 was added to each well and 5 4 the final absorbance was measured by a microplate reader at 450 nm (SPECTRA max PLUS, Molecular Devices Inc.). 1064 5 5 medium alone with WST-1 was used as a control to subtract background absorbance. For IL-2 quantification, 2 × 10 5 of 5 6
Jurkat cells were seeded in one 6-well plate containing either 50% 2F-hiSCs or dH1-2K7 conditioned medium and cultured 5 7 for 3 days. Then, cells were collected and lysed with 20 μ l RIPA buffer. The concentration of IL-2 was determined by 5 8
ELISA kit according to the manufacturer's instructions (Cusabio Biotech, Co., Ltd. into the insert, 50 % conditioned medium pre-incubated with hiSCs or dH1 was mixed with 50% ECM and added to the 6 7 basal chamber (600 μ l in total). Following incubation of HUVECs at 37°C, 5% CO2 needed for 20 hours. The migration 6 8 cells passed through the membrane were monitored by Calcein-AM with the help of an inverted microscope (Leica™) at 6 9 485/535 nm (Ex/Em). Images were captured using Leica-Pro software provided by the microscope company. The number of 7 0 migration cell was measured by calculating of the Calcein-AM green signal of each image. 7 1 7 2
Mouse PGC isolation and coculture with 2F-hiSCs 7 3
Mouse spermatogonia cells were isolated from ~24 testis of C57BL/6 mice at day 6 after birth according to previous 7 4 protocol with minor modifications 5 . Briefly, the decapsulated testis and seminiferous tubules were detached with the help 7 5 of tweezers. After washing with DPBS for 3 times, the seminiferous tubules were transferred to a new 15 ml tube and 7 6 subjected to enzymatic digestion. First, the seminiferous tubules were digested with 1mg/ml collagenase IV for 5 min at 7 7 37°C in a water bath with shaking, then centrifuged at 50× g to collect the segregated tubules and washed 3 times with 7 8 DMEM/F12 medium. Completed disintegration of the tubules were achieved by treating with 0.25% trypsin for 5 min at 7 9 37°C with gentle shaking and pipetting. The suspension, containing primarily Sertoli cells, peritubular cell and male germ 8 0 cells, was then pelleted at 500× g for 5 min at room temperature and washed once. Finally, cells were resuspended in 2 ml 8 1 culture medium composed of DMEM/F12 medium with 10% FBS and seeded on 2 well of 6-well plates (Corning) and 8 2 incubated at incubator supplied with 37°C , 5% CO 2 . After attachment for 24 hours, the somatic cells were tightly attached 8 3
to the dish and formed patches, while some of the spermatogonia cells were just loosely attached on the somatic cells. 24 8 4 hours prior to coculture experiments, ~1.5 × 10 5 dH1 or 2F-hiSCs were plated to 1 well of the 48 well plate. The 8 5 spermatogonia cells were collected by gently washing with fresh media and transferred to the well plated with the dH1 or 8 6 2F-hiSCs in DMEMF/F12 medium with 10% FBS. 8 7 8 8
Co-transplantation of hiSCs with 293FT cells 8 9
All animal experiments were approved by the Institutional Animal Care and Use Committees at Tsinghua University. ~1.3 × 9 0 10 6 number of 293FT cells stably transduced with a luciferase reporter were mixed with 2.5 × 10 5 cells of either dH1 or 9 1 2F-hiSCs in 100 μ l Matrigel. The suspension was transplanted into C57B6/6J (Purchased from Charles River Laboratories) 9 2 mice with normal immune system by subcutaneous injection. Live imaging of transplanted mice was performed at the 9 3 indicative day after transplantation. 15 minutes prior to live imaging, 100
2 3 weight) was injected to the mice by intraperitoneal injection and luciferase activity was measured in the IVIS Spectrum 9 5 machine (PerkinElmer Health Sciences, Inc.). 9 6 9 7
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T e t a l . e t a l . Table S1 ). The culture medium was changed to MEF medium 1 day after infection and followed by G418 selection for 5 days, then changed to DFMEM/F12 medium. hiSCs were characterized 10-14 days post viral transduction. Fold expression was normalized to the levels of dH1 infected by empty virus p2k7 (CTRL). GAPDH was used as the housekeeping gene for normalization. All data are presented as means ± SD, n=2, 3 independent experiments were carried out.
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GCCTACTCAACTGCTGGAGGGAAGGTGTGGCTGTCAGTACTTTTCAT---------CCTGCTGCTGGG(-9bp) GCCTACTCAACTGCTGGAGGGAAGGTGTGGCTGTCAGTACTTTTCATTTTCCGAATCCTGCTGCTGGG(+22bp)
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